o 



o 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europfen des brevets 



iilillii 

(11) EP 0 884 766 A2 




(12) 



(43) Date of publication: 

16.12.1998 Bulletin 1998/51 



EUROPEAN PATENT APPLICATION 

(51) Intel 6: HOI L 21/00 



(21) Application number: 98304634.3 

(22) Date of filing: 11.06.1998 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fi FR GB GR IE IT LI LU 
iVIC NL PT SE 

Designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 12.06.1997 JP 155117/97 

(71) Applicant: LIntec Corporation 
Tokyo 173-0001 (JP) 



(72) Inventors: 

• TsuJImoto, IMasaIci 
Urawa-shi, Saltama 336-0026 (JP) 

• KobayashI, KenJI 

Ohrhiya-shI, Saitama 330-0824 (JP) 

(74) Representative: Leale, Robin George 

Frank B. Delin & Co.,European Patent Attorneys, 
179 Queen Victoria Street 
London EC4V 4EL (GB) 



(54) miethod of die bonding electronic component and die bonding apparatus therefor 



(57) A method of die bonding electronic compo- 
nents In which a wafer (14) Is mounted on a dicing tape 
(17) which comprises at least one layer of shrink film 
(21) and a pressure sensitive adhesive layer (22). The 
wafer is stucl< to the pressure sensitive adhesive layer 
and diced into chips (16), The dicing tape (17) is then 
heated to cause the area of adhesion to shrink arid to 



thereby decrease the adhesive strength between the 
chips and the adhesive layer. 

The chips (16), which are arranged at predeter- 
mined spacings, are then sucked one at a time by a suc- 
tion collet (1 9) disposed above the chips to separate 
them from each other The invention also provides ah 
apparatus therefor. This method enables effective die 
bonding without damaging the chips. 
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Description 



Tlie present invention relates to a method of die 
bonding electronic components and a die t>ondihg ap- 
paratus therefor More particularly, the present invention s 
is concerned with a method of die bonding electronic 
components, which. In dennouhting chips from a dicing 
tape in the process for producing small electronic com- 
ponents such as semiconductor chips, (Bnabfes suclcing 
the chips one at a time so that these are separated from 10 
each other without the need to conduct the conventional 
push-up by means of pins and is also concerned with a 
die bonding apparatus therefor. 

Refemng to Figs g and 10, it is known to produce a 
semiconductor wafer 40 of, for example, silicon or gal- is 
lium arsenide in the form of a disk having a large diam- 
eter. This semiconductor wafer 40 is stuck through a 
pressure sensitive adhesive sheet 41 onto a ring frame 
42. Subsequently, the semiconductor wafer 40 is cut 
apart into a multiplicity of dice formed chips 44 (dicing) 20 
by the use of a dicing saw 43. In this state, the semicon- 
ductor wafer is transferred to the subsequent steps such 
as cleaning, drying and die bonding steps. In this proc- 
ess, after the completion of the dicing step, the pressure 
sensitive adhesive sheet 41 is drawn outward by appro- 2S 
priate means so that the spacings of the mutually neigh- 
boring chips 44 are expanded. 

It is desired that the conventional pressure sensitive 
adhesive sheet 41 have satisfactory adhesive strength 
to the chips 44 from the dicing step in which the wafer 30 
is cut apart into dice formed chips through the drying 
step. Further, referring to Fig. 11, it Is desired that, In 
picking up the chips from the pressure sensitive adhe- 
sive sheet 41 , the adhesive strength be such that no res- 
idue of pressure sensitive adhesive is attached to the S5 
chips 44. Various pressure sensitive adhesive sheets of 
the above type have been proposed in, . for example, 
Japanese Patent Laid-open Publrcation Nos. 60(1 985)- 
1 98956 and 60(1 985)-2231 39. Further, in recent years, 
pressure sensitive adhesive sheets in which a UV cur- 40 
able pressure sensitive adhesive is used for reducing 
the adhesive, strength at the time of pick-up have been 
proposed. 

However, the conventional pressure sensitive ad- 
hesive sheets 41 have a drawback in that, in the use 45 
thereof, it is difficult to realize uniform spacings between 
the chips 44 at the stage of expanding the chip spacings, 
thereby causing a spacing dispersion, with the result 
that the processing at each step encounters disorders. 
Further, bringing the adhesive strength at pick-up (ver- so 
tical peeling strength) to complete nil is practically un- 
feasible, and the reduction of the vertical peeling 
strength at pick-up has encountered a limit of about 100 
to 300 g/10 mm2 Therefore, at the die bonding step at 
which a pick-up is carried out, the pressure sensitive ad- ss 
hesive sheet 41 must be forcibly pushed up from the 
back thereof with the use of a push-up needle 45. There- 
fore, there are disorders such as damaging of the chips 



44 or migration of, for example, the pressure sensitive 
adhesive which adheres to the push-up needle 45 to the 
back of the chips 44. 

Still further, the pressure sensitive adhesive sheet 
In which a UV curable pressure sensitive adhesive is 
used has not yet reached a stage such that all the chips 
44 can be peeled without the need to use the push-up 
needle 45. The present applbants have proposed a 
technique in which the area of adhesion and the adhe- 
sive strength between the chips and the sheet are re- 
duced by the use of a shrink film which can be shrunk 
by heating in place of the pressure sensitive adhesive 
sheet in which a UV curable pressure sensitive adhesive 
is used. 

The present invention has been made with a view 
toward resolving the above problems of the prior art. 

For attaining the above desire, In one aspect of the 
present inventbn, there is provided a method of die 
bonding electronic components, comprising the steps 
of: 

providing a dicing tape comprising at least one layer of 
shrink film and a pressure sensitive adhesive layer; 

mounting a wafer on the dicing tape so that the wa- 
fer is stuck thereto by the pressure sensitive adhe- 
sive layer; 

dicing the wafer so that the wafer is cut apart into a 
multiplicity of chips; 

disposing the dicing tape having the multiplicity of 
chips stuck thereto on a table equipped with heating 
means, and shrinking the shrink film forming part of 
the dicing tape by the heating means so that an area 
of adhesion and adhesive strength between the 
chips and the adhesive layer are decreased and so 
that the chips are arranged with predetermined 
spacings; and 

sucking the chips arranged with predetermined 
spacings one at a time by a suction collet disposed 
above the chips so that the chips are separated 
from each other 

This method enables arranging the multiplicity of 
chips with substantially uniform spacings without the 
need to conduct the conventional expansion step includ- 
ing drawing outward. 

In this method, it is preferred that, in the step of 
shrinking the at least one layer of shrink film, only a pe- 
ripheral region of the dicing tape where the multiplicity 
of chips are not stuck Is heated as a first stage to thereby 
form a first shrunk part, and, thereafter, 

an inner region of the dicing tape where the chips 

are stuck is heated as a second stage to thereby 

form a second shrunk part, 

this second shrunk part forming stage conducted so 

that the multiplicity of chips, neighboring each other, 

are arranged with predetermined spacings, 

this second shrunk part forming stage followed by 
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the sucking of the multiplicity of chips cut apart one 
at a time by the suction collet disposed above the 
chips so that the chips are separated from each oth- 
er. 

5 

By virtue of the above, the conventional expansion 
can be avoided and the loosing of the dicing tape can 
be prevented. 

The heating means can be disposed on an entire 
lower surface of the dicing tape or partially on a lower io 
surface of the dicing tape. In the case of the latter partial 
disposition, it is preferred that the heating means is ca- 
pable of moving along a horizontal direction synchro-, 
nously with the suction collet. 

Further, the heating means can be arranged so as is 
to be movable in a vertical direction. 

Still further, it Is preferred that the dicing tape having 
the multiplicity of chips stuck thereto is disposed through 
a ring frame on the table, the heating means is arranged 
on a lower surface of the dicing tape, the chips are heat- so 
ed by the heating means, and the heating means is re- 
moved from the lower surface of the dicing tape, fol- 
lowed by the sucking of the multiplicity of chips cut apart 
one at a time by the suction collet disposed above the 
chips so that the chips are separated from each other 2S 

By virtue of the above, not only can the dicing tape 
having the chips rhourrted thereon be easily carried onto 
the table but also the chips can be sucked one at a time 
and separated from each other. 

Moreover, it is preferred that the dicing tape having 30 
the multiplicity of chips stuck thereto is stuck onto a ring 
frame, this ring frame is provided with at least two posi- 
tioning notches at a predetermined distance, and pins 
corresponding to the notches are protrudently provided 
on the table at a predetermined distance, and the notch- 3S 
es of the ring frame are fitted to the pins so that the ring 
frame is positioned on the table. As a result, the chip 
positioning on the table is facilitated. 

In another aspect of the present invention, there is 
provided an apparatus for die bonding electronic com- 40 
ponents characterized in that 

a multiplicity of diced chips are stuck on a dicing 
tape which is composed of at least one layer of 
shrink film and a pressure sensitive adhesive layer, 4S 
said dicing tape is stuck to a ring frame, 
said ring frame is disposed on a table which is 
equipped with heating means, 
a suction collet is disposed above said ring frame 
and is movable in a vertical direction, and so 
said multiplicity of diced chips arranged with prede- 
termined spaces are sucked and separated one by 
one after said dicing tape is heated by said heating 
means. 



In this apparatus, it is preferred that the ring frame 
Is provided with at least two notches at a predetermined 
distance, and at least two positioning pins are protru- 



ss 



dently disposed on the table equipped with heating 
means at a predetermined distance, the pins and the 
notches of the ring frame adapted to be fitted together 
so that the ring frame has a posture arranged in an ap- 
propriate position on the table. The posture arranged In 
an appropriate position Is fixed by means of a vacuum 
suction pad, a magnet, etc. 

This apparatus enables easily picking the chips up 
without the need to use a push-up needle. 

Certain preferred embodiments of the present in- 
vention will now be described by way of example only 
and with reference to the accompanying drawings, in 
which: 

Fig. 1 is a sectional view of a first fomi of die bonding 
apparatus according to the present invention; 
Fig. 2 is a partial top view of the die bonding appa- 
ratus of Fig. 1; 

Fig. 3 is a partial perspective view of the die bonding 
apparatus of Fig. 1 ; 

Fig. 4 is a partial enlarged sectional view of a dicing 
tape used in the present invention; 
Fig. 5 is a schematic sectional view showing the dic- 
ing of a semiconductor wafer; 
Fig. 6 is a schematic sectional view showing the 
thermal shrinkage of a dicing tape having semicon- 
ductor wafer chips stuck thereto; 
Fig. 7 is a sectional view of a second form of die 
bonding apparatus according to the present inven- 
tion; 

Fig. 8 is a sectional view of a third form of die bond- 
ing apparatus according to the present Invention; 
Fig. 9 is a perspective view showing the state of 
conventional sembonductor wafer dfced; 
Fig. 10 Is a sectional view showing the state of con- 
ventional semiconductor wafer being diced; and 
Fig. 1 1 is a schematic view explaining the state of 
conventional semiconductor wafer chips being 
prcked up. 

In Fig. 1, numeral 1 denotes a die bonding appara- 
tus of the present invention as a whole. The die bonding 
apparatus 1 includes a ring-shaped fixing table 2 which 
constitutes a mounting table. A ring-shaped peripheral 
heater table 3 which constitutes a first heating means is 
arranged by the Internal-circularsurface side of the fixing 
table 2 and secured to the fixing table 2. 

The fixing table 2 at two points of the peripheral side 
of the lower edge thereof is fitted with downward extend- 
ing guide members 4. These guide members 4 are 
formed so as to vertically slide on a guide rail 6 disposed 
on a frame 5 fixed to a base or floor A. Thus, by virtue 
of this constructran. the guide members 4 vertically slide 
on the guide rail 6 by the f unctbning of a drive motor or 
cylinder mechanism (not shown), so that the fixing table 
2 can vertically move along with the peripheral heater 
table 3. 

In this construction, the guide members 4 are pro- 
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vided at two points of the peripheral side of the lower 
edge of the fixing table 2. However, for ensuring vertical 
movement of the focing table 2 without inclination, it is 
preferred that at least three points of the lower edge of 
the fixing table 2 are fined with the guide members 4. 
The mechanism for sliding the guide members 4 on the 
guide rail 6 Is hot particularly limited, and. for example, 
the conventional means comprising disposing ball bush- 
es in the guide members 4 can be employed. 

By the interna l-circular-surf ace side of the periph- 
eral heater table 3, a disl^-shaped internal heater table 
7 which can vertically move and constitutes a second 
heating means is arranged in a cavity 4' provided by the 
intemal-clrcular-surface side of the peripheral heater ta- 
ble 3. That is, ball bushes 10 are secured to at least two 
points of the peripheral side of the lower edge of the 
internal heater table 7. Shafts 1 1 secured to the base or 
floor A are inserted in the ball bushes 10 In a manner 
such that the shafts 1 1 can vertically slide. An upper end 
of a piston 9 of a cylinder mechanism 8 fixed to the base 
or floor A is secured to the center of the lower edge of 
the internal heater table 7. Thus, the internal heater ta- 
ble 7. can be vertically moved by operating the cylinder 
mechanism 8: 

The heating means of the peripheral heater table 3 
and the Internal heater table 7 are not particularly limit- 
ed, and, for example, comrrran heating means such as 
a sheath heater arranged in the table or a rubber heater 
can be employed. Heat Insulating materials 3a, 7a such 
as those of polyether ether ketone are stuck to the lower 
surfaces of the peripheral heater table 3 and the internal 
heater table 7 for excluding heat. 

On the other hand, two positioning pins 12,12 are 
protrudently disposed on the upper surface 2a of the fix- 
ing table 2 at a predetermined distance, and a substan- 
tially ring-shaped ring frame.13 has positioning notches 
14', 14' formed at predetermined positrans. Thus, such 
a structuring is realized that, in the mounting of the ring 
frame 13 on the upper surface 2a of the fixing table 2, 
positioning at a desired site can be made by fitting to- 
gether the positioning notches 14M4' of the ring frame 
13 and the positioning pins 12,12 of the fixing table 2. 
Thereafter, the structure is fixed by means of a vacuum 
suction pad, a magnet, etc. 

The ring frame 1 3 is stuck to the periphery of a dic- 
ing tape 1 7 by a pressure sensitive adhesive layer 22 of 
the dicing tape 17. and a disk-shaped wafer 14 is stuck 
to the center of the circular dicing tape 17 by the pres- 
sure sensitive adhesive layer 22 of the dicing tape 17. 
This wafer 14 is in the form of a multiplicity of separate 
dice-shaped chips 16 for which a cutting has been con- 
ducted In the preceding wafer dicing step. Thus, the dic- 
ing tape 17 having the multiplicity of chips 16 stuck 
thereto is stuck to the ring frame 13. 

In this embodiment, such a structuring is effected 
that, in the mounting of the ring frame 13 to which the 
dicing tape 17 having the multiplicity of chips 16 stuck 
thereto has been stuck on a predetermined position of 



the upper surface 2a of the fixing table 2, the peripheral 
heater table 3 is arranged under part 18a of the dicing 
tape 17 where no chips 16 are stuck while the internal 
heater table 7 Is arranged under part 18b of the dicing 

5 tape 17 where chips 16 are stuck. 

Moreover, a suction collet 1 9 which can move both 
vertically and horizontally Is arranged above the internal 
heater table 7 in order to suck and separate the chips 
16 of the dicing tape*17. The chips 16 mounted on the 

10 dicing tape 1 7 are sucked and separated chip after chip 
by the functioning of a vacuum pump (not shown). The 
Inside of the suction collet is provided with a taper 19a, 
so that the suction collet contacts only the peripheral 
side of the chips 1 6 and does not contact major surfaces 

IS of the chips 1 6 to thereby prevent damaging of the chips 
16. Further, this suction collet 19 is not particularly lim- 
ited, and. for example, a suction collet with pad can be 
employed. 

On the other hand, with respect to the dicing tape 
20 17 used in this apparatus, preferred use is made of a 
dicing tape 17 comprising a shrink film 21, a pressure 
sensitive adhesive layer 22 superimposed on the upper 
surface of the shrink film 21 and a nonshrinkable film 24 
stuck through an adhesive layer 23 to the lower surface 
25 of the shrink film 21, as shown in Fig. 4. Although the 
dicing tape 17 may be composed of a single layer of 
shrink film without the use of the nonshrinkable film 24, 
it is preferred to be a plastic film substrate composed of 
a plurality of layers. That is, it may be a single shrink film 
30 or a combination of at least two types of shrink films, or 
may be a combination of a shrink film and a nonshrink- 
able film. 

The pressure sensitive adhesive layer 22 is not par- 
ticularly limited, and, for example, it can be composed 

35 of rubbers, acrylic, silicones, polyvinyl ether, radiation 
curable or heating foamable type pressure sensitive ad- 
hesives. Preferred use is made of ultraviolet curable 
pressure sensitive adhesives. Ultraviolet permeable 
polyethylene terephthalate film with athemnal shrinkage 

40 ratio of 30 to 80%. is especially preferably used as the 
shrink film 21. 

Common general-purpose adhesives capable of 
joining the shrink film 21 and the nonshrinkable. film 24 
are used as the adhesive layer 23. Examples thereof 

45 include pressure sensitive adhesives of acryls, rubbers, 
silicones and the like and themioplastic or thermosetting 
adhesives of polyesters, polyamides, ethylene copoly- 
mers, epoxies, urethanes and the like. Of these, acrylic 
pressure sensitive adhesives are especially preferred. 

so Although the nonshrinkable film 24 is not particular- 
ly limited, it is preferably composed of materials having . 
excellent water and heat resistances. Examples thereof 
include polyolefin films such as a polyethylene film, a 
polypropylene film, a polybutene film and a polymethyl- 

ss pentehe film, a polyvinyl, chloride film, a polyethylene 
terephthalate film, a polybutylene terephthalate film, a 
polybutadienefilm, a polyurethanefilm and an ethylene/ 
vinyl acetate film. Also, use can be nr\ade of films of pol- 
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ymers containing a carboxyl group having connpound as 
a polymer structural unft and laminates comprising 
these films and common general-purpose polymer 
films. Especially preferred material is an ultraviolet per- 
meable polyethylene or polyethylene terephthalate. The s 
dicing tape 17 after the dicing together with the ring 
frame 1 3 is held by a robot arm, and the ring frame 1 3 
is mounted on the upper surface 2a of the fixing table 2 
by fitting together the positioning notches 1 4', 1 4* provid- 
ed at predetennined positions of the ring frame 13 and io 
the positioning pins 12,12 of the fixing table 2. 
Simultaneously with this operation, the intemal heater 
table 7 is moved to the position at an upper level by 
means of the cylinder mechanism 8. 

Thereafter, only part 18a of the dicing tape 17 where is 
no chips 16 are stuck Is heated at 80 to 150"C and 
shrunk by operating the peripheral heater table 3. This 
is because simultaneous heating of all the parts would 
unfavorably cause loosing of the dicing tape and would 
render the spacings of the chips 16 nonunifomn. As a 20 
result, the sucking by means of the suction collet 19 
would become difficult. 

Subsequently, only part 18b of the dicing tape 17 
where the chips 16 are stuck is heated at 80 to 150'C 
by operating the intemal heater table 7 to thereby shrink 2S 
the shrink film 21. 

This shrinkage of the shrink film 21 is accompanied 
by the deformation of the pressure sensitive adhesive 
layer 22 superimposed thereon, so that the area of ad- 
hesion between the chips 1 6 and the pressure sensitive 30 
adhesive layer 22 Is reduced (see Fig. 6). As a result, 
the adhesive strength (vertical peeling strength) be- 
tween the chips 1 6 and the pressure sensitive adhesive 
layer 22 is reduced, so that the chips 16 can easily be 
picked up only by the suction collet 1 9 without the need 3S 
to use the conventional push-up needle. 

When the pressure sensitive adhesive layer 22 Is 
composed of an ultraviolet curable pressure sensitive 
adhesive, it is especially preferred that the pressure 
sensitive adhesive layer 22 is irradiated with ultraviolet 4o 
rays prior to or after the above shrinkage. Whereby the 
pressure sensitive adhesive layer is cured so that the 
adhesive strength Is reduced The curing of the pressure 
sensitive adhesive layer enables a further reduction of 
the vertical peeling strength to thereby not only facilitate 45 
the pick up of the chips 16 but also prevent damaging 
of the chips 16. 

After the shrink film 21 is shrunk by the above heat- 
ing by the intemal heater table 7, the internal heater ta- 
ble 7 is descended toa tower position by the cylinder so 
mechanism 8. This is because positioning the dicing 
tape 17 on the intemal heater table 7 until all the chips 
are transferred would cause the dicing tape 17 to suffer 
from loosing by remaining heat and would be detrimen- 
tal to the periormance of the chips 1 6. ss 

Thereafter, the chips 16 are individually sucked and 
transferred by, after detecting the position of chip 16 by 
means of a sensor or the like, moving the suction collet 



19 horizontally, effecting a positioning thereof and de- 
scending the suctfon collet 1 9. In this instance, the use 
of the conventional push-up needle is not needed, so 
that damaging of the chips 16 and sticking of the pres- 
sure sensitive adhesive to the lower surface of the chips 
16 can be aivoided. In the sucking by the suctton collet 
1 9, It Is desirable that the guide members 4 Is vertically 
sliding on the guide rails 6 by the functioning of the drive 
motor or cylinder mechanism and thus the fixing table 2 
is vertically moving the along with the peripheral heater 
table 3 and whereby the sucking by the suction collect 
is facilitated. 

In this embodiment, the peripheral heater table 3 is 
secured to the fixing table 2. It is preferred that the fixing 
table 2 is so constructed as to be vertically movable sep- 
arately from the peripheral heater table 3 and that, after 
the heating by means of the peripheral heater table 3, 
the fixing table 2 is elevated and whereby the peripheral 
heater table 3 is departed from the dicing tape 17. This 
is preferred from the viewpoint of preventing loosing of 
the dicing tape 1 7. 

Further, in this embodiment, the chips 16 are Indi- 
vidually sucked by, after detecting the position of chip 
1 6 by means of a sensor such as a camera or the like, 
moving the suction collet 1 9 horizontally, effecting a po- 
sitioning thereof and sinking the suction collet 1 9. How- 
ever, the sucking may be performed by moving the fixing 
table 2 in both horizontal and vertical directions, while 
the suction collet 1 9 rests. 

Fig. 7 is a sectional view of a second form of die 
bonding apparatus according to the present invention. 

The construction of this fonm of die bonding appa- 
ratus Is fundamentally the same as that of the first form 
of die bonding apparatus, except that the peripheral 
heater table 3 Is omitted and only the Intemal heater ta- 
ble 7 is employed and that the fixing table 2 extends to 
the periphery of the internal heater table 7. Like struc- 
tural members are denoted by like reference numerals, 
and the description is omitted. 

In this embodiment as well, although not shown, the 
fixing table 2 at two points of the peripheral side of the 
lower edge thereof is fitted with the downward extending 
guide members 4, which are formed so as to vertically 
slide on the guide rails 6, so that the fixing table 2 can 
vertically move. Further, in this embodiment as well, an 
upper end of the piston 9 of the cylinder mechanism 8 
is secured to the center of the lower edge of the intemal 
heater table 7, so that the intemal heater table 7 can be 
vertically moved by operating the cylinder mechanism 8. 

In this form of die bonding apparatus, the dicing 
tape 17 is heated and shrunk once by the intemalheater 
table 7. Therefore, the apparatus is slightly inferior to 
the first form of die bonding apparatus in respect of the 
uniformity of chip arrangement after shrinkage. Howev- 
er, this form of die bonding apparatus is also usable. 

In both the above first embodiment and second em- 
bodiment, the Intemal heater table 7 is heated in its en- 
tirety. However, the intemal heatertable 7 can be heated 
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in selected parts thereof so that the dicing tape 17 Is 
partially heated and shrunk. Whereby the chips 16 can 
be partially removed from the dicing tape 1 7 and sucked 
by means of the suction collet 19. 

Fig. 8 is a sectional view of a third form of die bond- s 
ing apparatus according to the present invention. 

In this form of die bonding apparatus, not only is the 
peripheral heater table 3 omitted with the use of the fix- 
ing table 2 alone, but In addition, the internal heater table 
7 is composed of a small heater table 7' having substan- io 
tially the same size as that of each of the chips 16. The 
heater table 7' can move In both horizontal and vertical 
directions. Thus, the suction collet 1 9 Is moved synchro- 
nously with the heater table 7' to just above the position 
of the chip 16 to be peeled which is heated and shrunk is 
by the heater table 7'. After that, the chips 1 6 to be easily 
peeled off can be sucked individually by the suction col- 
let 19. 

Therefore, as compared with the first embodiment 
in which the dicing tape 17 is shrunk in its entirety, chip 
suction errors attributed to arrangement disorder can be 
reduced. Because the dicing tape 17 is heated and 
shrunk partially and whereby the peeling of the chips 1 6 
is facilitated and the subsequent sucking of the chips 1 6 
can be performed one at a time by means of the suction 2S 
collet 19. 

Other construction is fundamentally the same as In 
the first embodiment. Like structural members are de- 
noted by like reference numerals, and the description is 
omitted. In this embodiment, the heater table 7' has sub- so 
stantially the same size as that of each of the chips 16. 
It is naturally feasible that the size of the heater table 7' 
is Inconsistent, with that of two chips or more and the 
heater table is heated In orderto shrink part of the dicing 
tape 17 corresponding to the plurality of chips 16 once 35 
so that the peeling of the chips 16 is facilitated. 

In preferred methods of die bonding electronic com- 
ponents and die bonding apparatuses therefor, accord- 
ing to the present invention, a dicing tape comprising at 
least one layer of shrink film and a pressure sensitive 40 
adhesive layer is used, and a wafer is stuck to the dicing 
tape. The wafer is dk?ed so as to be cut apart into a mul- 
tiplicity of chips. The dicing tape is mounted on a table 
equipped with heating means and shrunk by the heating 
means so that an area of adhesion and adhesive 45 
strength between the chips and the adhesive layer are 
decreased. Thereafter, the chips anranged with prede- 
termined spacings are sucked one at a time by a suction 
collet disposed above the chips so that the chips are 
separated from each other. By virtue of this construction, so 
the following peculiar and conspicuous functions and ef- 
fects can be exerted. 

(1) By the mechanism which is radically different 
from the conventional expansion method, not only ss 
can the chip spacings be uniformly expanded (ar- 
ranged) but also the area and strength of adhesion 
with the chips can be reduced. Therefore, the indi- 



vidual chips can be sucked and separated from 
each other without failure and that, further, damag- 
ing of chips at the pick-up or sticking of pressure 
sensitive adhesive to the lower surface of chips 
which would cause contamination and deteriorate 
performance can be prevented to thereby enable 
effective die bonding. 

(2) The use of conventional push-up needle is not 
needed and the individual chips can be sucked and 
separated from each other with the use of the suc- 
tion collet only. Thus, damaging of chips by the use 
of push-up needle can be avoided to thereby en- 
hance device reliability. 

Furthermore, the replacement or repair of 
push-up needle is not needed to thereby extremely 
enhance operating efficiency. 

(3) No push-up needle is used as different from the 
prior art, so that a table or other support can be dis- 
posed under the dicing tape. Therefore, slack of the 
dbing tape can be avoided even when the diarrieter 
of the wafer is increased and uniform chip spacings 
can be maintained. 

(4) In the embodiment in which part of the dicing 
tape where no chips are stuck is first heated and 
shrunk and thereafter part of the dicing tape where 
chips are stuck Is shrunk, loosing of the dicing tape 
can be avoided in the expansion step and the chips 
can be arranged with uniform spacings. As a result, 
the chips can be picked up individually with accura- 
cy by the suction collet. 

Thus, it can be seen that, at least in the illustrated 
embodiments, there is provided a method of die bonding 
electronic components, in which use is made of a shrink 
film capable of expanding the chip spacings by a mech- 
anism that is radically different from that of a conven- 
tional expansion method to thereby enable effective 
bonding without damaging the chips. They also provide 
a die bonding apparatus therefor. 3 



Claims 



1. A method of die bondirig electronic components, 
comprising the steps of: 

providing a dicing tape (17) comprising at least 
one layer of shrink film (21 ) and a pressure sen- 
sitive adhesive layer (22); 
mounting a wafer (1 4) on the dicing tape so that 
the wafer is stuck thereto by the pressure sen- 
sitive adhesive layer; 

dicing the wafer so that the wafer is cut apart 
into a multiplicity of chips (16); 
disposing the dicing tape having the multiplicity 
of chips stuck thereto on a table (2) equipped 
with heating means (3,7;7'), and shrinking the 
shrink film forming part of the dicing tape by the 
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heating means so that an area of adhesion and 
adhesive strength between the chips and the 
adhesive layer are decreased and so that the 7. 
chips are arranged with predetermined spac- 
ings; and s 
sucking the chips anBnged with predetemriined 
spacings one at a time by a suction collet (19) 
disposed above the chips so that the chips are 
separated from each other 
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The method as claimed In claim 1, wherein, in the 
step of shrinking the at least one layer of shrink film 
(21), only a peripheral region (18a) of the dicing 
tape (17) where the multiplicity of chips (16) are not 
stuckis heated as a first stage to thereby form a first 
shrunk part, and, thereafter. 

an inner region (18b) of the dicing tape (17) 
where the chips (16) are stuck is heated as a 
second stage to thereby form a second shrunk 
pan, 

this second shrunk part forming stage conduct- 
ed so that the multiplicity of chips, neighboring 
each other, are arranged with predetermined 
spacings, 

this second shrunk part forming stage followed 
by the sucking of the multiplicity of chips cut 
apart one at a time by the suction collet (19) 
disposed above the chips so that the chips are 
separated from each other. 

The method as claimed in claim 1 or 2, wherein the 
heating means (3,7) is disposed on an entire lower 
surface of the dicing tape (17). 

35 

The method as claimed In claim 1 , wherein the heat- 
ing means (7') is arranged on a lower surface of the 
dicing tape (17) so that the heating means is mov- 
able along a horizontal direction, the heating means 
being capable of moving along a horizontal direc- 40 
tion synchronously with the suction collet (19) to 10. 
thereby selectively heat small regions. 
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The method as claimed in claim 1 to 6, wherein the 
dicing tape (1 7) having the multiplicity of chips (16) 
stuck thereto is stuck onto a ring frame (13), said 
ring frame Is provided with at least two positioning 
notches (14') at a predetermined distance, and pins 
(12) corresponding to the notches are protrudently 
provided on the table (2) at a predetermined dis- 
tance, and the notches of the ring frame are fitted 
to the pins so that the ring frame is positioned on 
the table. 

An apparatus for die bonding electronic compo- 
nents characterized in that 

a multiplicity of diced chips (16) are stuck on a 
dicing tape (17) which is composed of at least 
one layer of shrinkfilm (21 ) and a pressure sen- 
sitive adhesive layer (22), 
said dicing tape is stuck to a ring frame (1 3), 
said ring frame is disposed on a table (2) which 
is equipped with heating means (3,7;7*), 
a suction collet (1 9) is disposed above said ring 
frame and is nrtovable in a vertbal direction, and 
said multiplicity of diced chips arranged with 
predetermined spaces are sucked and separat- 
ed one by one after said dicing tape is heated 
by said heating means. 

The apparatus as claimed in claim 8. wherein the 
ring frame (1 3) is provided with at least two notches 
(14') at a predetermined distance, and at least two 
positioning pins (1 2) are protrudently disposed oh 
the table (2) equipjDed with heating means (3,7;7') 
at a predetermined distance, the pins and the notch- 
es of the ring frame adapted to be fitted together so 
that the ring frame has a setting arranged in an ap- 
propriate position on the table. 

The apparatus as claimed in claim 8 or 9, wherein 
the heating means (3,7) comprises: 



The method as claimed in claim 3 or 4, wherein the 
heating means (3,7;7') is arranged so as to be mov- 4S 
able In a vertical direction. 

The method as claimed in any of claims 1 to 5, 
wherein the dicing tape (17) having the multiplicity 
of chips (1 6) stuck thereto Is disposed through a ring so 
frame (13) on the table (2), the heating means (3,7; 
7') is arranged on a bwer surface of the dicing tape 
(17), the chips (16) are heated by the heating 
means, and the heating means is removed from the 
lower surface of the dicing tape, followed by the ss 
sucking of the multiplicity of cut apart chips one at 
a time by the suction collet (1 9) disposed above the 
chips so that the chips are separated from each oth- 



afifst heating means (3) capable of heating on- 
ly a peripheral region (IBa) of the dicing tape 
(17) where the multiplicity of chips (16) are not 
stuck as a first stage in the step of shrinking the 
at least one layer of shrink film (21) and 
a second heating means (7) capable of heating 
an inner region (18b) of the dicing tape where 
the chips are stuck as a second stage of the 
step. 

11. The apparatus as claimed In any of claims 8 to 10, 
wherein the heating means (3,7) is disposed on an 
entire lower surface of the dicing tape (17). 

12. The apparatus as claimed in any of claims 8 to 1 0, 
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wherein the heating means (7') is arranged on a 
fower surface of the dicing tape (17) so that the 
heating means is movable along a horizontal direc- 
tion, the heating means being capable of moving 
along a horizontal direction synchronously with the s 
suction collet (1 9) to thereby selectively heat small 
regions. 

1 3. The apparatus as claimed in any of claims 8 to 12, 
wherein the heating means (3,7;7') Is arranged so io 
as to be movable In a vertical direction. 

14. The apparatus as claimed In any of claims 8 to 1 3, 
wherein further comprising the dicing tape (1 7) hav- 
ing the multiplicity of chips (16) stuck thereto is dis- . is 
posed through the ring frame (13) on the table (2), 

the table having the heating means (3,7;7') ar- 
ranged under the dicing tape, to thereby enable 
heating the chips (16) by the heating means and 
removing the heating means from the lower surface 20 
of the dicing tape, followed by the sucking of the 
multiplicity of chips cut apart one at a time by the 
suction collet (1 9) disposed above the chips so that 
the chips are separated from each other. 
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thereby decrease the adhesive strength between the 
chips and the adhesive layer. 

The chips (16), which are arranged at predeter- 
mined spacings, are then sucked one at a time by a suc- 
tion collet (1 9) disposed above the chips to separate 
them from each other. The invention also provides an 
apparatus therefor. This method enables effective die 
bonding without damaging the chips. 
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